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Supplemental Data 
1. High Resolution Cluster Maps
2. Clustering code
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T-cell Analysis 
We import a legend that connects our sample IDs to their clinical data (pneumonitis status, 
etc). We then find the fcs files based on sample_id. Next, we aggregate all the fcs files by 
condition (CIP Y/N).We have already gated on live/dead and CD3+ (in FlowJo) before 
running these analyses (hence we’re using fcs files from the cd3poslive folder).We have 
four groups: Control, Unstim; Control, Stim; CIP, Unstim; CIP, Stim. All are concatenated 
together to create the self organizing map (SOM). 

knitr::opts_chunk$set(echo = TRUE) 
library("FlowSOM") 
library("flowCore") 
library("dplyr") 
sample_key <- read.csv("../raw data/sample.legends/122018_legend2.csv") 
Controls <- sample_key[sample_key$pneumonitis==0 & is.na(sample_key$exclude) 
& is.na(sample_key$pbmc),] 
Pneumonitis <- sample_key[sample_key$pneumonitis==1 & 
is.na(sample_key$exclude) & is.na(sample_key$pbmc),] 
 
Controls$sample_id <- as.factor(Controls$sample_id) 
Pneumonitis$sample_id <- as.factor(Pneumonitis$sample_id) 
 
# we need to first gate on live/dead and cd3+ so that we're only dealing with 
lymphocytes.  
 
filenames <- as.data.frame(list.files("../raw data/HUMAN CIP RAW 
FLOW/cd3poslive/", recursive=TRUE)) 
 
colnames(filenames) <- c("file") 
# some processing of the filename to get out  the sample_id 
filenames$sample_id <- (strsplit(as.character(filenames$file), "[:_:]")) 
filenames$sample_id <- lapply(filenames$sample_id, function(x) return(x[3])) 
filenames$stim <- grepl("PMA", filenames$sample_id) 
filenames$sample_id <- strsplit(as.character(filenames$sample_id), " ") 
filenames$sample_id <- lapply(filenames$sample_id, function(x) return(x[1])) 
 
filenames$sample_id <- as.factor(as.character(filenames$sample_id)) 
Controls <- left_join(Controls, filenames, by=c("sample_id")) 
Pneumonitis <- left_join(Pneumonitis, filenames, by=c("sample_id")) 



 
# this connects sample_ID and file name 
Controls$file <- paste0("../raw data/HUMAN CIP RAW FLOW/cd3poslive/", 
as.character(Controls$file)) 
Pneumonitis$file <- paste0("../raw data/HUMAN CIP RAW FLOW/cd3poslive/", 
as.character(Pneumonitis$file)) 
 
# Aggregating controls and CIPs, and for the master file, all samples 
AggregateFlowFrames(as.character(Controls$file), cTotal=100000, 
writeOutput=TRUE, outputFile="../raw data/Tcell_controls.fcs") 
AggregateFlowFrames(as.character(Controls[Controls$stim==FALSE,]$file), 
cTotal=100000, writeOutput=TRUE, outputFile="../raw 
data/Tcell_controls_unstim.fcs") 
AggregateFlowFrames(as.character(Controls[Controls$stim==TRUE,]$file), 
cTotal=100000, writeOutput=TRUE, outputFile="../raw 
data/Tcell_controls_stim.fcs") 
 
AggregateFlowFrames(as.character(Pneumonitis$file), cTotal=100000, 
writeOutput=TRUE, outputFile="../raw data/Tcell_Pneumonitis.fcs") 
AggregateFlowFrames(as.character(Pneumonitis[Pneumonitis$stim==FALSE,]$file), 
cTotal=100000, writeOutput=TRUE, outputFile="../raw 
data/Tcell_Pneumonitis_unstim.fcs") 
AggregateFlowFrames(as.character(Pneumonitis[Pneumonitis$stim==TRUE,]$file), 
cTotal=100000, writeOutput=TRUE, outputFile="../raw 
data/Tcell_Pneumonitis_stim.fcs") 
 
# create master fcs 
AggregateFlowFrames(c(as.character(Controls$file), 
as.character(Pneumonitis$file)), cTotal=100000, writeOutput=TRUE, 
outputFile="../raw data/Tcell_Master_withStim.fcs") 
 
# read a raw FCS file to understand its structure. This was done so we can 
get some sense of the flowCore data structure and figure out which lasers 
corresponded to which fluorophores 
ff_B1 <- read.FCS("../raw data/HUMAN CIP RAW FLOW/cd3poslive/export_T cell_1 
MED_009_CD3.fcs", transformation=FALSE) 
 
# we need to pick out the right lasers. Looking at summary(ff_B1) gives us 
the structure. We exclude live/dead and cd3 sincce already gated on those.  
lasers  <- c(7:13,15:19,21:24) 
lasers_monos <- c(7:11,13:18, 21:24) 
 
# this is the actual clustering command. This creates a structure with 2 
components. fSOM_Master_withStim[[1]] is a flowSOM structure. [[2]] is the 
meta-clustering results. 
 
fSOM_Master_withStim <- FlowSOM("../raw data/Tcell_Master_withStim.fcs", 
compensate=TRUE, transform=TRUE, toTransform=lasers, scale=TRUE, 
colsToUse=lasers, nClus=16, seed=31) 



fSOM_Master_withStim[[1]] <- BuildMST(fSOM_Master_withStim[[1]], tSNE=TRUE) 
 
# meta-clustered results 
PlotStars(fSOM_Master_withStim$FlowSOM, backgroundValues = 
as.factor(fSOM_Master_withStim$metaclustering)) 
 
# group comparisons 
groupRes <- CountGroups(fSOM_Master_withStim[[1]], groups=list("Control, 
Unstim"=c("../raw data/Tcell_controls_unstim.fcs"), "Control, Stim"=c("../raw 
data/Tcell_controls_stim.fcs"))) 
 
groupRes_CIP <- CountGroups(fSOM_Master_withStim[[1]], groups=list("CIP, 
Unstim"=c("../raw data/Tcell_Pneumonitis_unstim.fcs"), "CIP, Stim"=c("../raw 
data/Tcell_Pneumonitis_stim.fcs"))) 
 
groupRes_ControlvCIP <- CountGroups(fSOM_Master_withStim[[1]], 
groups=list("Control, Unstim"=c("../raw data/Tcell_controls_unstim.fcs"), 
"CIP, Unstim"=c("../raw data/Tcell_Pneumonitis_unstim.fcs"))) 
 
groupRes_ControlvCIPStim <- CountGroups(fSOM_Master_withStim[[1]], 
groups=list("Control, Stim"=c("../raw data/Tcell_controls_stim.fcs"), "CIP, 
Stim"=c("../raw data/Tcell_Pneumonitis_stim.fcs"))) 
 
# set equal node size for these graphs? 
fSOM_Master_withStim[[1]] <- UpdateNodeSize(fSOM_Master_withStim[[1]]) 
PlotStars(fSOM_Master_withStim[[1]]) 
 
# plot differential cluster maps 
PlotGroups(fSOM_Master_withStim[[1]], groupRes, tresh = 0.95) 
PlotGroups(fSOM_Master_withStim[[1]], groupRes_CIP, tresh = 0.95) 
PlotGroups(fSOM_Master_withStim[[1]], groupRes_ControlvCIP, tresh = 0.95, 
view="grid") 
PlotGroups(fSOM_Master_withStim[[1]], groupRes_ControlvCIPStim, tresh = 0.95) 
 
 
# Where are the CD4+ cells? 
PlotMarker(fSOM_Master_withStim[[1]], "BUV395-A") 
 
# where are the CD8+ cells? 
PlotMarker(fSOM_Master_withStim[[1]], "BUV737-A") 
 
# where are the FoxP3 cells? 
PlotMarker(fSOM_Master_withStim[[1]], "APC-A") 
 
# where are the CD62L+ cells? 
PlotMarker(fSOM_Master_withStim[[1]], "PE-CF594-A") 
 
# where are the IL-2+ cells? 
PlotMarker(fSOM_Master[[1]], "PerCP-A") 



 
# where are the IFN-g+ cells? 
PlotMarker(fSOM_Master[[1]], "BV605-A") 
 
# where are the cd-14+ cells? 
PlotMarker(fSOM_Master[[1]], "PE-Cy7-A") 
 
# where are cd45RA cells 
PlotMarker(fSOM_Master[[1]], "BV650-A") 
 
# grid view 
PlotStars(fSOM_Master[[1]], view="grid") 
 
# plot nodes with numbers 
PlotNumbers(UpdateNodeSize(fSOM_Master_withStim[[1]],reset=TRUE), 
nodeSize=15) 
PlotNumbers(UpdateNodeSize(fSOM_Master_withStim[[1]],reset=TRUE), 
nodeSize=15, view="grid") 
 
# 2d plots for PD1hi to lo switch 
PlotClusters2D(fSOM_Master_withStim[[1]], "BV711-A", "BV786-A", c(52,71,61)) 
PlotClusters2D(fSOM_Master_withStim[[1]], "BV711-A", "BV786-A", c(75,91,92)) 
 
 
#2d for TNFa high cd8+ 
PlotClusters2D(fSOM_Master_withStim[[1]], "BUV737-A", "BV 750-A", c(8,9,18)) 
 
# indeterminate CD4/8 and TNF-a 
PlotClusters2D(fSOM_Master_withStim[[1]], "BUV395-A", "BV 750-A", c(6,7,17)) 
PlotClusters2D(fSOM_Master_withStim[[1]], "BUV737-A", "BV 750-A", c(6,7,17)) 
 
 
# loss of CD4 with stimulation 
PlotClusters2D(fSOM_Master_withStim[[1]], "BUV395-A", "APC-A", c(71)) 
PlotClusters2D(fSOM_Master_withStim[[1]], "BUV395-A", "APC-A", c(61,81,52)) 
 
 
# tcm in cip 
PlotClusters2D(fSOM_Master_withStim[[1]], "BV650-A", "PE-CF594-A", c(11)) 

Monocyte Analysis 
This is a repeat of the T-cell analysis but using singlet/live+/CD3- (instead of CD3+ ) cells 
as input. 

filenames_monos <- as.data.frame(list.files("../raw data/HUMAN CIP RAW 
FLOW/cd3negative/")) 
colnames(filenames_monos) <- c("file") 



filenames_monos$sample_id <- (strsplit(as.character(filenames_monos$file), 
"[:_:]")) 
filenames_monos$sample_id <- lapply(filenames_monos$sample_id, function(x) 
return(x[3])) 
filenames_monos$stim <- grepl("LPS", filenames_monos$sample_id) 
filenames_monos$sample_id <- 
strsplit(as.character(filenames_monos$sample_id), " ") 
filenames_monos$sample_id <- lapply(filenames_monos$sample_id, function(x) 
return(x[1])) 
 
filenames_monos$sample_id <- 
as.factor(as.character(filenames_monos$sample_id)) 
 
Controls_Monos <- sample_key[sample_key$pneumonitis==0 & 
is.na(sample_key$exclude) & is.na(sample_key$pbmc),] 
Pneumonitis_Monos <- sample_key[sample_key$pneumonitis==1 & 
is.na(sample_key$exclude) & is.na(sample_key$pbmc),] 
 
 
Controls_Monos <- left_join(Controls_Monos, filenames_monos, 
by=c("sample_id")) 
Pneumonitis_Monos <- left_join(Pneumonitis_Monos, filenames_monos, 
by=c("sample_id")) 
 
Controls_Monos$file <- paste0("../raw data/HUMAN CIP RAW FLOW/cd3negative/", 
as.character(Controls_Monos$file)) 
Pneumonitis_Monos$file<- paste0("../raw data/HUMAN CIP RAW 
FLOW/cd3negative/", as.character(Pneumonitis_Monos$file)) 
 
# concatenate fcs file by group 
AggregateFlowFrames(as.character(Controls_Monos$file), cTotal=1000000, 
writeOutput=TRUE, outputFile="../raw data/Monos_controls.fcs") 
AggregateFlowFrames(as.character(Controls_Monos[Controls_Monos$stim==FALSE, 
]$file), cTotal=1000000, writeOutput=TRUE, outputFile="../raw 
data/Monos_controls_unstim.fcs") 
AggregateFlowFrames(as.character(Controls_Monos[Controls_Monos$stim==TRUE, 
]$file), cTotal=1000000, writeOutput=TRUE, outputFile="../raw 
data/Monos_controls_stim.fcs") 
 
AggregateFlowFrames(as.character(Pneumonitis_Monos$file), cTotal=1000000, 
writeOutput=TRUE, outputFile="../raw data/Monos_Pneumonitis.fcs") 
AggregateFlowFrames(as.character(Pneumonitis_Monos[Pneumonitis_Monos$stim==FA
LSE,]$file), cTotal=10000000, writeOutput=TRUE, outputFile="../raw 
data/Monos_Pneumonitis_unstim.fcs") 
AggregateFlowFrames(as.character(Pneumonitis_Monos[Pneumonitis_Monos$stim==TR
UE,]$file), cTotal=10000000, writeOutput=TRUE, outputFile="../raw 
data/Monos_Pneumonitis_stim.fcs") 
 
AggregateFlowFrames(c(as.character(Controls_Monos$file), 



as.character(Pneumonitis_Monos$file)), cTotal=10000000, writeOutput=TRUE, 
outputFile="../raw data/Monos_Master.fcs") 
 
ff_B1_monos <- read.FCS("../raw data/HUMAN CIP RAW FLOW/monos/export_MONO_B1 
MED_011_non T B cell.fcs", transformation=FALSE) 
 
fSOM_Master_Monos <- FlowSOM("../raw data/Monos_Master.fcs", compensate=TRUE, 
transform=TRUE, toTransform=lasers_monos, scale=TRUE, colsToUse=lasers_monos, 
nClus=16, seed=42) 
fSOM_Master_Monos[[1]] <- BuildMST(fSOM_Master_Monos[[1]], tSNE=TRUE) 
 
# meta-clustered results 
PlotStars(fSOM_Master_Monos$FlowSOM, backgroundValues = 
as.factor(fSOM_Master_Monos$metaclustering)) 
 
# group comparisons 
groupRes_Monos_Control <- CountGroups(fSOM_Master_Monos[[1]], 
groups=list("Controls"=c("../raw data/Monos_controls_unstim.fcs"), 
"CIP"=c("../raw data/Monos_controls_stim.fcs"))) 
groupRes_Monos_CIP <- CountGroups(fSOM_Master_Monos[[1]], 
groups=list("Controls"=c("../raw data/Monos_Pneumonitis_unstim.fcs"), 
"CIP"=c("../raw data/Monos_Pneumonitis_stim.fcs"))) 
groupRes_Monos_ControlvCIP_unstim <- CountGroups(fSOM_Master_Monos[[1]], 
groups=list("Control, Unstim"=c("../raw data/Monos_controls_unstim.fcs"), 
"CIP, Unstim"=c("../raw data/Monos_Pneumonitis_unstim.fcs"))) 
groupRes_Monos_ControlvCIP_stim <- CountGroups(fSOM_Master_Monos[[1]], 
groups=list("Control, Stim"=c("../raw data/Monos_controls_stim.fcs"), "CIP, 
Stim"=c("../raw data/Monos_Pneumonitis_stim.fcs"))) 
 
 
PlotGroups(fSOM_Master_Monos[[1]], groupRes_Monos_Control, tresh = 0.95) 
PlotGroups(fSOM_Master_Monos[[1]], groupRes_Monos_CIP, tresh = 0.95) 
PlotGroups(fSOM_Master_Monos[[1]], groupRes_Monos_ControlvCIP_unstim, tresh = 
0.95) 
PlotGroups(fSOM_Master_Monos[[1]], groupRes_Monos_ControlvCIP_stim, tresh = 
0.95) 
 
# plot numbers 
PlotNumbers(UpdateNodeSize(fSOM_Master_Monos[[1]],reset=TRUE), nodeSize=15) 
 
 
# where are the CD14 cells? 
PlotMarker(fSOM_Master_Monos[[1]], "BUV737-A") 
# Where are the CD16 cells? 
PlotMarker(fSOM_Master_Monos[[1]], "BUV395-A") 
PlotMarker(fSOM_Master_Monos[[1]], "PerCP-A") 
 
 
#2d plots for the mono cluster 



#IL-1B/CD11B 
PlotClusters2D(fSOM_Master_Monos[[1]], "BV421-A", "BV650-A", c(88, 98, 99, 
80,90,100,89)) 
PlotClusters2D(fSOM_Master_Monos[[1]], "BV421-A", "BV650-A", c(61,62,91,92)) 
 
#CD19/IL-1RA 
PlotClusters2D(fSOM_Master_Monos[[1]], "PerCP-A", "PE-A", c(72,73,74,64)) 
 
#CD14/CD16 
PlotClusters2D(fSOM_Master_Monos[[1]], "BUV737-A", "BUV395-A", 
c(65,56,75,76)) 
PlotClusters2D(fSOM_Master_Monos[[1]], "BUV737-A", "BUV395-A", 
c(61,62,91,92)) 
 
#CD14/IL-1b 
PlotClusters2D(fSOM_Master_Monos[[1]], "BUV737-A", "BV421-A", c(65,56,75,76)) 
PlotClusters2D(fSOM_Master_Monos[[1]], "BUV737-A", "BV421-A", c(61,62,91,92)) 
#CD16/IL-1b 
PlotClusters2D(fSOM_Master_Monos[[1]], "BUV395-A", "BV421-A", c(65,56,75,76)) 
PlotClusters2D(fSOM_Master_Monos[[1]], "BUV395-A", "BV421-A", c(61,62,91,92)) 
 
# cd19/PD-L1 
PlotClusters2D(fSOM_Master_Monos[[1]], "PerCP-A", "BV650-A", c(98,89,99,100)) 
PlotClusters2D(fSOM_Master_Monos[[1]], "PerCP-A", "BV650-A", c(80,69,60,70)) 

R Markdown 
This is an R Markdown document. Markdown is a simple formatting syntax for authoring 
HTML, PDF, and MS Word documents. For more details on using R Markdown see 
http://rmarkdown.rstudio.com. 

When you click the Knit button a document will be generated that includes both content as 
well as the output of any embedded R code chunks within the document. You can embed an 
R code chunk like this: 

summary(cars) 

##      speed           dist        
##  Min.   : 4.0   Min.   :  2.00   
##  1st Qu.:12.0   1st Qu.: 26.00   
##  Median :15.0   Median : 36.00   
##  Mean   :15.4   Mean   : 42.98   
##  3rd Qu.:19.0   3rd Qu.: 56.00   
##  Max.   :25.0   Max.   :120.00 

Including Plots 
You can also embed plots, for example: 

http://rmarkdown.rstudio.com/
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